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Introduction

It’s believed that esophageal cancer (EC) is one of the most 
malignant tumors in the world (1,2). Among all of the 
clinical and pathological characters of the EC, lymph node 
metastasis is regarded as one of the strongest prognostic 
factors in patients with EC (3) and such as the number, 
extent even the size of the metastatic lymph node and 
extranodal vascular tumor embolus have been reported to 
be related to poor prognosis in EC (3-5). However, the 
tumor deposits (TDs), which are usually found in colorectal 

cancer, are newly observed in EC, and there are no 
published series reported the prognostic role in EC. Some 
scholars usually regarded esophageal TDs as extranodal 
invasion (6), which is usually defined as the tumor cells 
invade through the lymph node capsules into the peri-
nodal tissue and it includes the invasive tissue connected 
with the original lymph nodes which is so called the lymph 
node capsular invasion (7). However, the TDs was defined 
as isolated tumor foci found in the peri-organic fat or peri-
nodal fat away from the leading edge of the tumor and with 
no evidence of residual lymph node tissue according to the 
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American Joint Committee on Cancer Staging Manual, 
8th edition (AJCC 8TNM) (8) and College of American 
Pathologists cancer protocol (CAPCC) (9). There are 
several series reported the extranodal invasion is associated 
with the poor prognosis in patients with EC (7,10-12), 
however they didn’t take the TDs apart from the extranodal 
invasion. At the same time, neither are available researches 
reported the relationship between the extranodal invasion 
and the TNM stage in EC even in colorectal carcinoma 
nor the association between the TDs and the TNM stage 
in EC. Therefore, we retrospectively investigated 1,044 
selected patients with EC surgically resected and evaluated 
the role TDs play in TNM stage of EC as well as the 
prognostic significance of TDs in patients with EC.

Methods

Patients

A total of 1,044 consecutive patients with EC who had 
underwent the curative esophagectomy from May 2005 to 
May 2011 at the Department of Thoracic Surgery, West 
China Hospital of Sichuan University were investigated. The 
research was approved by the human participants committee 
of West China Hospital of Sichuan University (the ethical 
number: 2005-126), and all patients were informed the risk 
of the operation. The use of their resected specimens, and 
the written consents were obtained preoperatively. At the 
same time, all the surgical procedures patients had received, 
tumor staging and specimens’ examination were referred to 
the American Joint Committee on Cancer Staging Manual, 
8th edition (AJCC 8th TNM) and Union for International 
Cancer Control protocol (UICC). Meanwhile, the informed 
consent was obtained from all subjects preoperatively. The 
exclusion criteria are: (I) patients who were lost to follow-up;  
(II) palliative surgery and R1 or R2 resection; (III) 
patients who had accepted the preoperative neoadjuvant 
chemotherapy or radiotherapy. And finally, there are  
948 patients (90.8%) enrolled in TDN group and 96 patients 
(9.2%) distributed to TDP group. The middle age of these 
1,044 patients is 60 years old with the range from 20 to  
90 years old and the median follow-up time is 50.40 months 
with the rage from 2.00 to 117.43 months. 

Surgical procedures and histologic examination

Among the included 1,044 patients, the surgical procedures 
selection depended on patients’ images of computed 

tomography, magnetic resonance imaging, specific X-ray 
and cervical ultrasonography, at the same time, surgeons 
in our hospital would evaluate the patients’ general 
condition and finally supplied for the patients the most 
appropriate surgical procedures. In 921 suitable patients 
(88.2%), Sweet esophagectomy was performed and two-
field lymph node dissection (thoracoabdominal) was also 
conducted. Meanwhile, 101 patients (9.7%) had accepted 
the Ivor-Lewis esophagectomy and the two-field lymph 
node dissection was performed as well. In addition, nine 
patients (8.6%) diagnosed as the pure esophagogastric 
junction carcinoma preoperatively were conducted 
the trans-abdominal esophagectomy and two patients 
(0.2%) had received the transhiatal esophagectomy. The 
dissected lymph nodes were separated from the resected 
esophagus and peri-esophagus tissues, which were marked 
and indicated the location according to the guideline of 
AJCC 8th TNM and UICC protocol. The mean number 
of dissected lymph nodes is 15 per patient [0–62]. Two 
experienced pathologists would fix the resected specimens, 
embedded and stained them with diaminobenzidine 
chromogen counterstained solution [1:50, EnVisionTM 
Detection Kit, Gene Tech (Shanghai) Company Limited] 
and hematoxylin (Zhongshan Golden Bridge Biotechnology 
Co., Ltd, Beijing, China) subsequently. The routine way 
of assessing each specimen was adopted histologically, and 
the pathologists would document the extent and location 
of metastatic lymph nodes by examining the largest cross 
section of dissected lymph nodes.

Definition of TDs

Although there is no specific definition of TDs in EC, we 
drew lessons from the definition in the AJCC 8th TNM and 
CAPCC protocol, which defined the TDs as isolated tumor 
foci found in the peri-organic fat or peri-nodal fat away 
from the leading edge of the tumor and with no evidence 
of residual lymph node tissue. And the results considered as 
the extranodal invasion or the lymph node capsular invasion 
was not regarded as the TDs. About 65 patients with TDs 
were obtained from reexamining the diaminobenzidine and 
hematoxylin stained specimens of 468 patients with positive 
lymph node metastasis, and there are 31 patients divided 
into TDP group from reexamined the diaminobenzidine 
and hematoxylin stained specimens of 576 patients with 
negative lymph node metastasis as well. The pathological 
histology of TD in two examples was shown in Figure 1, in 
which the absence of a capsule or recognizable lymph nodal 
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architecture can be noted.

Statistical analysis

The clinicopathologic features between the TDP and TDN 
group and among different TNM stage groups were analyzed 
by means of Fisher exact test and Chi-square test. The X-tail 
software (Version 3.6.1) was used to calculate the optimal 
cut-point of the number of TDP. The overall survival and 1-, 
2-, 3-, 4- and 5-year survival were exhibited from the Kaplan-
Meier curves and the log-rank test was used to determine 
the statistical significance. Multivariate survival analysis was 
figured out through the Cox proportional hazard regression 
model. At the same time, in order to analysis the relationship 
between lymph node metastasis and TDs, the method of 
1:2 propensity score matching was used. The statistical 
significance was regarded as the P value <0.05. All methods 
were performed in accordance with the relevant guidelines 
and regulations and the statistical analysis were conduct by 
IBM® SPSS® Statistics Version 21.0.

Results

All patients

There are 1,044 patients with EC and TDs were found in 
96 patients (9.19%). In order to analyze the significance 
of clinicopathologic features and the survival outcomes 
between patients with or without TDs, we divided 
all patients into two groups: tumor deposits positive 
(TDP) and tumor deposits negative (TDN) group. The 
clinicopathologic features between two groups were shown 

in Table 1. There are significantly more male patients 
(P=0.018), more patients with peripheral vascular diseases 
(P=0.002), advanced T stage (P=0.009), advanced N stage 
(P<0.001) and TNM stage (P<0.001) in TDP group than 
in TDN group, in which only TNM stage was analyzed as 
an independent factor [P=0.016; odds ratio (OR) =2.557, 
95% CI: 1.191–5.487]. The median follow-up time in TDP 
and TDN group are 40.47 and 64.23 months respectively. 
And the median survival time is 11.40 months in TDP 
group and 36.30 months in TDN group. A big decreasing 
of survival rates can be seen in Table 2, in which the 1- to 
5-year survival rates are from 47.9% to 0% in TDP group 
respectively compared with 83.4% to 39.1% in TDN 
group. The Kaplan-Meier curves showed that patients 
in TDP group will get significant worse prognosis than 
patients in TDN group (P<0.001 in Figure 2A). Meanwhile 
the Cox proportional hazard regression indicated that TDs 
[P<0.001; hazard ratio (HR) =2.633, 95% CI: 1.386–5.001] 
was an independent prognostic factor in patients with EC as 
well as the age (P=0.039; HR =1.185, 95% CI: 1.008–1.393), 
T stage (P=0.028; HR =1.166, 95% CI: 1.016–1.337), N 
stage (P=0.035; HR =1.148, 95% CI: 1.010–1.304) and M 
stage (P=0.014; HR =2.011, 95% CI: 1.149–3.520) (Table 3).

TNM 0–II stages

Among 1,044 patients with EC, there are 9 (0.86%) patients 
in TNM stage 0 and 84 (8.04%) patients in TNM stage 
I pathologically, however, there is no TDs found in these 
93 patients. Nevertheless, there are 449 patients in TNM 
stage II, among them, 26 patients (5.79%) found TDs 

Figure 1 The pathological histology of TD in two examples. Note the absence of a capsule or recognizable lymph nodal architecture. The specimens 
were embedded and stained by diaminobenzidine chromogen counterstained solution [1:50, EnVisionTM Detection Kit, Gene Tech (Shanghai) 
Company Limited] and hematoxylin (Zhongshan Golden Bridge Biotechnology Co., Ltd., Beijing, China) subsequently. TD, tumor deposit.
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were divided into TDP group and the last 423 patients in 
TNM stage II without TDs were combined with patients 
in TNM stage 0 and TNM stage I. It can be elucidated 
that only more patients in old age (P=0.016) and more male 
patients (P=0.049) were found in TDP group than in TDN 
group significantly, and there’re no differences in other 
clinicopathologic features (Table 1). Logistic regression 
showed that only age was an independent factor related to 
TDP group (P=0.018; OR =3.224, 95% CI: 1.227–8.473). 
In TDP group, the median follow-up time and the median 
survival time are 33.67 and 11.67 months compared with 
67.57 and 70.97 months in TDN group respectively. The 
1- to 5-year survival rates are from 50% to 0% in TDP 
group respectively and from 88.4% to 53% in TDN group 
by contrast (Table 2). At the same time the Kaplan-Meier 
survival curves showed that the prognosis of TDP group in 
TNM stage 0–II was significantly worse than TDN group 
in same stage (P<0.001 in Figure 2A). Further we found 
age (P=0.028; HR =1.346, 95% CI: 1.032–1.757) was an 
independent prognostic factor, as well as T stage (P<0.001; 
HR =1.562, 95% CI: 1.257–1.942), N stage (P=0.001;  
HR =1.563, 95% CI: 1.198–2.093) and differentiation grade 
(P=0.049; HR =1.244, 95% CI: 1.001–1.545) (Table 3).

TNM III stage

There are 484 patients with EC in TNM stage III, in 
which 68 (14.05%) patients were divided into TDP group. 
There are more patients with diabetes (P<0.001) and more 
patients with peripheral vascular disease (P=0.001) in TDP 
group than in TDN group significantly (Table 1). The 
median follow-up time is 28.83 months in TDP group and 
61.30 months in TDN group respectively. The median 
survival time in TDP group and TDN group are 11.40 
and 24.83 months. The 1- to 5-year survival rates are from 
48.5% to 0% in TDP group when compared with 78.8% 
to 24.0% in TDN group (Table 2). It can be concluded 
that TDP patients had gotten worse prognosis than 
patients in TDN group (P<0.001 in Figure 2C). And only 
differentiation grade was identified as the independent 
prognostic factor (P=0.042; HR =2.228, 95% CI:  
1.029–4.826) (Table 3).

TNM IV stage

When take TNM stage IV for consideration, there are  
18 patients with EC meet the inclusion criteria, in which, 
only 2 patients had been found the TDs postoperatively. T

ab
le

 2
 S

ur
vi

va
l o

ut
co

m
es

 o
f d

iff
er

en
t g

ro
up

s 
of

 p
at

ie
nt

s 
in

 th
is

 s
tu

dy

S
ur

vi
va

l o
ut

co
m

es
A

ll 
pa

tie
nt

s
TN

M
 0

–I
I s

ta
ge

TN
M

 II
I s

ta
ge

TN
M

 IV
 s

ta
ge

TD
N

 (n
=

94
8)

TD
P

 (n
=

96
)

TD
N

 (n
=

51
6)

TD
P

 (n
=

26
)

TD
N

 (n
=

41
6)

TD
P

 (n
=

68
)

TD
N

 (n
=

16
)

TD
P

 (n
=

2)

Fo
llo

w
-u

p 
in

te
rv

al
(2

–1
17

.4
3)

(2
.3

7–
94

.5
0)

(2
.0

–1
17

.4
3)

(6
.8

3–
94

.5
0)

(1
7.

00
–9

7.
07

)
(2

.3
7–

89
.5

7)
(4

.0
7–

77
.3

3)
(1

4.
80

–3
6.

60
)

M
ed

ia
n 

fo
llo

w
-u

p 
tim

e 
(9

5%
 C

I) 
(m

on
th

s)
 

64
.2

3 
(6

5.
61

8–
62

.8
42

)
40

.4
7 

(2
5.

77
4–

33
.6

86
)

67
.5

7 
(6

4.
87

0–
70

.3
60

)
33

.6
7 

(3
.6

90
–

63
.6

50
)

61
.3

0 
(5

8.
51

8–
64

.0
82

)
28

.8
3 

(2
5.

69
3–

31
.9

67
)

24
.0

0 
(1

5.
37

6–
32

.6
24

)
14

.8
0 

(*
)

M
ed

ia
n 

su
rv

iv
al

 ti
m

e 
(9

5%
 C

I) 
(m

on
th

s)
36

.3
0 

(3
1.

57
6–

41
.0

24
)

11
.4

0 
(8

.9
32

–
13

.8
58

)
70

.9
7 

(5
9.

56
4–

82
.3

76
)

11
.6

7 
(1

.4
26

–
21

.9
14

)
24

.8
3 

(2
2.

50
5–

27
.1

55
)

11
.4

0 
(8

.8
04

–
13

.9
66

)
10

.3
0 

(6
.3

06
–

13
.7

54
)

8.
77

 (*
)

S
ur

vi
va

l r
at

e 
(%

)

1-
ye

ar
83

.4
47

.9
88

.4
50

.0
78

.8
48

.5
43

.5
0

2-
ye

ar
64

.9
11

.8
74

.1
21

.2
55

.2
8.

8
18

.8
0

3-
ye

ar
50

.7
2.

7
62

.9
8.

5
36

.9
0

12
.5

0

4-
ye

ar
44

.2
0

57
.5

0
29

.3
0

6.
3

0

5-
ye

ar
39

.1
0

53
.0

0
24

.0
0

0
0

*,
 n

on
e.

 T
D

P,
 tu

m
or

 d
ep

os
its

 p
os

iti
ve

; T
D

N
, t

um
or

 d
ep

os
its

 n
eg

at
iv

e;
 C

I, 
co

nf
id

en
ce

 in
te

rv
al

.



4468 Shang et al. The prognostic role of tumor deposits

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(11):4461-4476jtd.amegroups.com

However, there is no significant difference between TDP and 
TDN group in clinicopathologic features listed in Table 1. 
The median follow-up time is 14.80 months in TDP group 
and 24.00 months in TDN group. The median survival time 
is 8.77 months in TDP group and 10.30 months in TDN 
group. The 1- to 5-year survival rates in TDP group and in 
TDN group are total 0% and from 43.5% to 0% respectively 
(Table 2). From the Kaplan-Meier survival curves we concluded 
that there is no significant difference on prognosis between 
TDP and TDN groups (P=0.328 in Figure 2D), moreover, no 
independent prognostic factor was found from the results of 
Cox proportional hazard regression neither (Table 3).

The relationship between the TDP and TNM stage 

As it was mentioned before that there is significant 

difference of prognosis between TDP patients and TDN 
patients. At the same time, the cross-stage comparison 
was also performed in order to clarify if TDs of EC 
influence the tumor stage or not, and it can be illustrated 
from Kaplan-Meier survival curves that TDP patients in 
TNM stage II had obviously worse survival outcome than 
patients of TDN in TNM stage III (P<0.001 in Figure 2E), 
nevertheless, no significant prognosis was found between 
the TDP patients in TNM stage II and TDN patients in 
TNM IV (P=0.886 in Figure 2F). 

The relationship between the TDP and lymph node 
metastasis

Now that the TDs and N stage were confirmed as the 
independent prognostic factor in patients with EC, the 
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(P<0.001); (B) in TNM 0–II stage, TDP patients got worse prognosis than patients in TDN group (P<0.001); (C) in TNM III stage, TDP 
patients got worse prognosis than patients in TDN group (P<0.001); (D) in TNM IV stage, no significant difference on prognosis between 
TDP and TDN groups was found (P=0.328); (E) TDP patients in TNM stage II had obviously worse survival outcome than patients of 
TDN in TNM stage III (P<0.001); (F) no significant prognosis was found between the TDP patients in TNM stage II and TDN patients in 
TNM IV (P=0.886). TDP, tumor deposits positive; TDN, tumor deposits negative.



4469Journal of Thoracic Disease, Vol 9, No 11 November 2017

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(11):4461-4476jtd.amegroups.com

T
ab

le
 3

 M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
es

 (P
 v

al
ue

, O
R

, 9
5%

 C
I)

 o
f t

he
 r

el
at

io
ns

hi
p 

be
tw

ee
n 

tu
m

or
 d

ep
os

its
 w

ith
 c

lin
ic

op
at

ho
lo

gi
ca

l f
ea

tu
re

s 
in

 d
iff

er
en

t g
ro

up
s 

of
 p

at
ie

nt
s 

in
 

th
is

 s
tu

dy
 a

nd
 C

ox
 r

eg
re

ss
io

n 
an

al
ys

es
 (P

 v
al

ue
, H

R
, 9

5%
 C

I)

C
lin

ic
op

at
ho

lo
gi

ca
l 

fe
at

ur
es

A
ll 

pa
tie

nt
s

TN
M

 0
–I

I s
ta

ge
TN

M
 II

 s
ta

ge
TN

M
 II

I s
ta

ge
TN

M
 IV

 s
ta

ge

P
 v

al
ue

O
R

H
R

95
%

 C
I

P
 v

al
ue

O
R

H
R

95
%

 C
I

P
 v

al
ue

O
R

H
R

95
%

 C
I

P
 v

al
ue

O
R

H
R

95
%

 C
I

P
 v

al
ue

O
R

H
R

95
%

 C
I

M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 
re

gr
es

si
on

 a
na

ly
se

s

TN
M

 s
ta

ge
0.

01
6

2.
55

7
–

(1
.1

95
–

5.
48

7)
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

A
ge

–
–

–
–

0.
01

8
3.

22
4

–
(1

.2
27

–
8.

47
3)

–
–

–
–

–
–

–
–

–
–

–
–

C
ox

 re
gr

es
si

on
 

an
al

ys
es

 

A
ge

0.
03

9
–

1.
18

5
(1

.0
08

–
1.

39
3)

0.
02

8
–

1.
34

6
(1

.0
32

–
1.

75
7)

0.
02

5
–

1.
38

5
(1

.0
41

–
1.

84
2)

–
–

–
–

–
–

–
–

S
ex

–
–

–
–

–
–

–
–

0.
05

0
–

1.
61

9
(1

.0
01

–
2.

61
8)

–
–

–
–

–
–

–
–

H
yp

er
te

ns
io

n
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

H
is

to
lo

gy
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

D
iff

er
en

tia
te

d 
de

gr
ee

–
–

–
–

0.
04

9
1.

24
4

–
(1

.0
01

–
1.

54
5)

–
–

–
–

–
–

–
–

–
–

–

T 
st

ag
e

0.
02

8
–

1.
16

6
(1

.0
16

–
1.

33
7)

0.
00

0
1.

56
2

–
(1

.2
57

–
1.

94
2)

0.
00

1
–

1.
52

3
(1

.1
98

–
1.

93
7)

0.
04

2
–

2.
22

8
(1

.0
29

–
4.

82
6)

–
–

–
–

N
 s

ta
ge

0.
03

5
–

1.
14

8
(1

.0
10

–
1.

30
4)

0.
00

1
1.

56
3

–
(1

.1
98

–
2.

09
3)

0.
00

1
–

1.
62

5
(1

.2
28

–
2.

15
1)

–
–

–
–

–
–

–
–

M
 s

ta
ge

0.
01

4
–

2.
01

1
(1

.1
49

–
3.

52
0)

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

Tu
m

or
 d

ep
os

its
0.

00
3

–
2.

63
3

(1
.3

86
–

5.
00

1)
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

TD
P,

 tu
m

or
 d

ep
os

its
 p

os
iti

ve
; T

D
N

, t
um

or
 d

ep
os

its
 n

eg
at

iv
e;

 C
I, 

co
nf

id
en

ce
 in

te
rv

al
; H

R
, h

az
ar

d 
ra

tio
; O

R
, o

dd
s 

ra
tio

.



4470 Shang et al. The prognostic role of tumor deposits

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(11):4461-4476jtd.amegroups.com

relationship between both of them is the next point we 
concerned about. We compared the prognostic difference 
of N stage between TDP and TDN patients, and the 
Kaplan-Meier curves showed that among TDP patients no 
significant prognostic difference was found from N0 to N3 
stage (Figure 3A), however, the completely opposite result 
was found among TDN patients (Figure 3B). Therefore, we 
took the method of 1:2 propensity score matching in which 
one TDP patient would be matched with two TDN patients 
whose gender, group of age, group of tumor size, tumor 
location, histological type, differentiated degree, T stage, 
M stage, type of postoperative adjuvant therapy, conditions 
of vessels invasion and tumor recurrence were the same 
as matched TDP patient. And finally, 192 TDN qualified 
patients were matched with 96 TDP patients (Table 4).  
Among these patients, we made a comparison on the 
number of TDs and the number of metastatic lymph nodes. 
And the significant difference on prognosis between TD =1,  
n=0 group and n=0 group (P=0.006) as well as between 
TD =1, n=0 group and n=1 group were found (P=0.000) 
(Figure 4A), in which TD =1, n=0 represents patients with 

one tumor deposit but without lymph node metastasis; n=0 
represents TDN patients without metastatic lymph node; 
n=1 represents TDN patients with one metastatic lymph 
node. No significant difference on prognosis was found 
between TD =1, n=1 group and n=2 group (P=0.239) as well 
as between n=1 group and n=2 group (P=0.153) except for 
groups between TD =1, n=1 and n=2 (P=0.002) (Figure 4B).  
Significant difference on prognosis between TD =1, n≥2 
group and n≥2 group was found (P=0.000) (Figure 4C). 
Patients in the group of TD ≥2, n=0 got the significantly 
worst prognosis than patients in n≥2 group than patients in 
n=0 group (all P=0.000) (Figure 4D). Patients in the group 
of TD ≥2, n=1 got the significantly worst prognosis than 
patients in n≥2 group than patients in n=1 group (Figure 4E).  
Significant difference on prognosis between TD ≥2,  
n≥2 group and n≥2 group was found (P=0.000) (Figure 4F). 

Discussion 

Since Gabriel et al. (13) first proposed the TDs in 1935, 
the researches of TDs have been continuing all the time. 
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Table 4 Baseline clinical characteristics before and after matching

Clinical characteristics
Before matching After matching

TDP (n=96) TDN (n=948) P value TDP (n=96) TDN (n=192) P value

Sex 0.018 0.586

Male 89 792 89 178

Female 7 156 7 14

Age (years) 0.160 0.551

≤60 43 496 43 86

>60 53 452 53 106

Tumor size (cm) 0.600 0.537

≤2.5 27 223 27 54

2.5–5 52 536 52 104

>5 17 189 17 34

Surgical procedure 0.492 0.574

Open 86 842 86 172

Minimal invasive 10 106 10 20

Location 0.082 0.538

Upper 4 80 4 8

Middle 54 580 54 108

Lower 34 230 34 68

Junction 4 58 4 8

Histological type 0.472 0.586

Squamous cell 89 862 89 178

Adenocarcinoma 7 77 7 14

Differentiated degree 0.147 0.548

Well 4 96 4 8

Moderately 66 595 66 132

Poorly 26 257 26 52

Vessels invasion 0.442 0.597

Yes 8 59 8 16

No 88 889 88 176

Table 4 (countinued)



4472 Shang et al. The prognostic role of tumor deposits

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(11):4461-4476jtd.amegroups.com

In the study of Gabriel et al. (13) the TDs was regarded 
as vascular invasion. The consequent results of researches 
have supported the conclusion of Gabriel, which reported 
that the most of TDs originated from lymphatic invasion 
(14-16). Prabhudesai (17) reported the intramural vascular 
invasion (P=0.017), extramural vascular invasion (P=0.039), 
perineural invasion (P=0.039), and lymph node involvement 
(P=0.008) were associated with the TDs, and all these 
processes were correlated with poor prognosis (16,17). 
Puppa (18) had reported that TD were not only limited to 
colorectal cancer but were also common to different tumor 
types. Therefore, TDs is not an unfamiliar terminology 
in the carcinoma of gastrointestinal but is a new word 
to the world of EC. As many scholars reported that the 
extranodal invasion was associated with poor prognosis in 
several advanced EC (7,10-12), however, the extranodal 

invasion is not only included the cancer cells invade into 
peri-nodal fatty tissues through the lymph node capsule 
named lymph node capsular invasion pathologically, but 
also the individual tissues with the same cancer cells, 
found adjacent to original EC, defined TDs pathologically 
were included. Meanwhile the Makoto (7) have already 
reported the lymph node capsular invasion would bring 
worse prognosis to the patients with esophageal squamous 
cell carcinoma and it was an indicator to the distant organ 
recurrence, therefore the clinicopathologic features and the 
prognostic effective of TDs are what we concentrated on 
this time. From our study, we found that patients in TDP 
group had already been correlated with advanced tumor and 
poor postoperative prognosis when compared with TDN 
group, which was similar to several series reported in the 
field of colorectal cancer (13-16,19). And we found TD 

Table 4 (countinued)

Clinical characteristics
Before matching After matching

TDP (n=96) TDN (n=948) P value TDP (n=96) TDN (n=192) P value

T stage 0.009 0.538

Tis 0 9 0 0

T1a 0 25 0 0

T1b 2 80 2 4

T2 10 183 10 20

T3 60 460 60 120

T4a 23 178 23 46

T4b 1 13 1 2

M stage 0.679 0.651

M0 94 932 94 188

M1 2 16 2 4

Postoperative adjuvant 
therapy

0.016 0.519

No 53 594 53 106

Chemotherapy 12 128 12 24

Radiotherapy 14 57 14 28

Chemoradiotherapy 17 169 17 34

Tumor recurrence 0.014 0.561

Yes 23 138 23 46

No 73 810 73 146

TDP, tumor deposits positive; TDN, tumor deposits negative.
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could be considered as the independent prognostic factor 
in all patients with EC. Thus, the initial impression TD 
brings to us is that TD can be regarded as a good indicator, 
which distinguish the prognostic difference between TDP 
and TDN in patients with EC. However, how does TDP 
affect the prognosis and whether it can be seen as an apart 
of TNM stage system is the next point we focused on.

First the positive rate of TDs in patients with EC is 
9.2% (96/1,044). The equally higher positive rate of TDs 
was seen in Nagtegaal (16) report who had integrated six 
studies with 1,520 patients of rectal cancer and concluded 
the positive rate of TDs in patients with rectal cancer 
was 26% (395/1,520). Chen (20) reported the positive 

rate of extranodal metastasis in gastric cancer was 9.1% 
(133/1,457), which was almost the same as our research. 
Thus, the rare found in patients with EC can be elucidated 
by the lower rate of TD positive rate partially.

Second, as for the distribution of TDs in patients with 
EC, TDs were more found in lower part of esophagus 
(12.9%) than in middle part (8.5%)and the esophagogastric 
junction (6.5%), but less in upper segment of esophagus 
(4.8%) separately, however there’re no significant difference 
among them. The results were as same as Sakai (7) study, 
who reported the positive lymph node capsular invasion 
was more found in lower part of esophagus (26.5%) but less 
found in upper part (23.1%), though there is no statistical 
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difference neither. In rectum cancer, Prabhudesai (17) 
reported the mean number of TDs was found to be highest 
in tumors of the lower third of the rectum (P=0.002). At the 
same time, more tumors with middle (10.5%) or whole part 
of gastric tube (33.3%) location were significantly found 
with the extranodal metastasis in Chen (20) study (P=0.001). 
Thus, it seems that the lower part of each digestive tract is 
more correlated with the occurrence of TDs.

When take T stage into consideration, we found the 
positive rate of TDs in T3 and T4a stage were 11.54% and 
11.44% respectively which were significantly higher than 
that in T2 stage (5.18%) and T4b stage (1.14%) (P=0.009). 
It can be concluded that deeper of the tumor infiltration, 
the more frequent TDs will be found. Equally, there’re 
several series came to the similar results as our research 
reported, the tumor type is not the same though. Wang (21)  
retrospectively researched 1,829 patients with rectum 
cancer, and concluded the positive rate of TDs was higher 
in T3 stage (65.7%) than in T2 stage (17.3%) and T4 stage 
(11.9%) but less in T1 stage (5.2%) (P<0.001; OR =1.332, 
95% CI: 1.123–1.579). In the meantime, more advanced 
T stage was also found in extranodal metastasis group in 
Chen study (20), which was also independently correlated 
to the extranodal metastasis of gastric cancer (P=0.001; OR 
=1.395, 95% CI: 1.138–1.712).

Forth, in our study, TDP rate in both metastatic and 
non-metastatic lymph node group was 13.9% and 5.4% 
respectively (P=0.000). Additionally, in our study, the TDs 
were connected with more advanced N stage significantly 
(P<0.001), meanwhile the same results were found in rectum 
cancer (14,22-25) and gastric cancer (15,18,20,26,27), 
however, the N stage was not demonstrated to be related to 
TDs independently in our study but confirmed in Sakai (7) 
study (P=0.003; HR =1.089, 95% CI: 1.033–1.142), at the 
same time, Lee (26) study (P<0.001; HR =5.024, 95% CI 
2.138–11.804) and Chen (20) study (P<0.001; OR =1.357, 
95% CI: 1.152–1.599) found N stage was related to TDs in 
gastric cancer independently as well.

Fifth, the poor prognosis of patients in TDP group can 
be observed via Kaplan-Meier curves and Cox proportional 
hazard regression model. And the prognostic significance of 
TDs was confirmed through the Cox proportional hazard 
regression (P=0.003; HR =2.633, 95% CI: 1.386–5.001),  
which was also demonstrated in few series about 
gastrointestinal surgery (17,18,20,21). Furthermore, in order 
to investigate the relationship between TD and the TNM 
stage, the prognosis of each TNM stage had been shown in 
our study, in which the significant difference of prognosis 

was found in TNM II stage and TNM III stage with both p 
value lower than 0.001. Nevertheless, there’s no significant 
difference of prognosis in TNM I stage and TNM IV stage 
(P=0.328). On the one hand, it is because that in our study, 
no TNM 0–I stage patients of EC with TDs were diagnosed 
pathologically, on the other hand, EC patients who had 
been diagnosed in TNM IV stage preoperatively were not 
suggested receiving the curative operation, thus the number 
of included patients in stage IV was little, additionally, the 
mortality rate of EC patients in TNM stage IV is higher 
than the patients in other stages according to the prognostic 
characters of EC (2), therefore the prognosis between 
TDP and TDN group in TNM stage IV was obscured. 
Then, the cross-stage comparison was performed and the 
results showed that patients of TDP group in TNM stage 
II harvested significant worse prognosis than patients of 
TDN group in TNM stage III (P<0.001), however there’s 
no prognostic difference between patients of TDP group in 
TNM II stage and patients without TDs in TNM IV stage 
(P=0.886). At the same time, in order to clarify the TDP 
and lymph node metastasis, we firstly found that there’s no 
significant difference on prognosis of TDP patients from 
N0 to N3 stage (Figure 3A) while the opposite result was 
found in TDN patients from N0 to N3 stage. Subsequently, 
the 1:2 propensity scoring matching was performed for 
comparing the prognosis between patients with TDs and 
lymph node metastasis purely, in which we concluded that 
the worst prognosis was always found in patients with at 
least 1 TDs whatever the number of metastatic lymph node 
is. And it can be regarded as a part of stage upgrading of 
EC. Sun (28) have once mentioned the stage migration of 
TD in gastric cancer, in which he reported the TDs as an 
independent prognostic factor played an important role on 
staging gastric cancer and he investigated all the cancers in 
T1–4a stage with TDs and reclassified them as T4a stage. 
Meanwhile, Lee (26) suggested the TDs should be included 
in the lymph node staging of gastric cancer because he 
found when add TDs into lymph node metastasis, the new 
formed N stage after stage migration was associated with 
patients’ prognosis significantly. Thus, based on our study, 
TDs plays an important role on stage upgrading in EC, 
which we suggested TDs being regarded as an indicator of 
poor prognosis and stage migration.

Also, there’re some limitations in our study. The 
origination of TDs in EC is still needed to research. 
In our study we have tried our best to retrospect the 
clinicopathologic features of EC patients with TDs in 
our hospital and analysis the results of their follow-up. At 
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the same time, this study is from the single institute and 
the multicenter randomized controlled trial is required 
to confirm our results. Although the number of patients 
included in our study is more than 1,000, the number of 
patients with TDs doesn’t account for a large percentage of 
all patients, and in some subgroups the few patients might 
influence the final results.

Conclusions

In conclusion, the present results demonstrated the 
importance of TDs in patients with EC, which was 
confirmed an independent prognostic factor in esophageal 
cancer. Additionally, the patients in TDP subgroup had 
more advanced EC and worse prognosis than those in 
TDN subgroup. And it is more likely suggested TDs being 
regarded as an indicator of postoperative poor prognosis 
and stage migration in EC.
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